Increment of absolute neutrophil count in the third trimester and increased risk of small-for-gestational-age birth: Hirakata Risk Associated with Pregnancy Assessment Research (HIRAPAR).
Small-for-gestational-age (SGA) infants, who have growth restriction, have higher perinatal morbidity and mortality. Excessive inflammatory reaction such as neutrophil activation has been observed in pregnant women whose offspring had restricted fetal growth, but the association between white blood cell (WBC) counts and SGA birth has not yet been assessed. We therefore examined the association of WBC count and its change with the risk of SGA birth. We enrolled 2356 pregnant women who had full-term singleton delivery at a private maternity hospital in Hirakata, Japan. SGA was defined as under the 10th percentile of birthweight for gestational age, baby sex, and mother's parity according to the Japanese neonatal anthropometric charts renewed in 2010. Blood samples were measured in the first and third trimesters. We performed multiple logistic regression analysis to assess associations between total and differential WBC counts and SGA birth. Women with SGA birth tended to have higher total WBC count in the third trimester compared with women who did not have SGA birth. This tendency was not observed for total WBC count in the first trimester. After adjustment for age, height, body mass index at entry, smoking habit, weekly gestational weight gain, and pregnancy-induced hypertension, higher total WBC count in the third trimester was associated with an increased risk of SGA birth. Total WBC count in the first trimester did not show any significant association with SGA birth. The ratio of total WBC count in the third trimester to that in the first trimester was associated with SGA birth; the odds ratio for 1 unit increase was 3.02 (95% CI: 1.54-5.92). Regarding differential WBC counts in the third trimester, neutrophil count but not lymphocyte count was associated positively with SGA birth. Higher total WBC and absolute neutrophil counts in the third trimester were associated with SGA birth. In addition, greater ratio of increase in total WBC counts during pregnancy showed a positive association with the incidence of SGA birth. These associations may reflect a vicious cycle of inflammation and placental dysfunction as a cause of fetal growth restriction.